COHb: baseline (<2%) and elevated (10 -12%). The objective of this study was to calibrate and validate the accuracy of the Nonin SenSmart Multi-Sensing Oximetry System's S p O 2 measurement at multiple intervals during elevated COHb up to 15%.
Predicting Influenza Infection by Clinical Feature-Based Machine Learning Algorithms
Hung S, Hsieh C, Chen K/Chang Gung Memorial Hospital, Linkou, Taoyuan, Taiwan Study Objectives: Timely diagnosis of influenza was thought to assist clinical assessment and disease surveillance, as well as optimal patient management and infection control. No single clinical symptom or sign is accurate enough to be useful in differentiating influenza from other respiratory infections. We aimed to formulate prediction rules by combining clinical signs and symptoms among patients and further evaluate the accuracy of prediction model developed by machine-learning algorithm.
Methods: Data of 1351 patients with influenza-like illness (ILI) admitted to emergency departments (EDs) of the Johns Hopkins Centers of Excellence for Influenza Research and Surveillance network hospitals both in US and Taiwan from 2015 to 2018 were analyzed with different machine-learning algorithms. ILI was defined as documented or reported fever and any of 3 respiratory symptoms including cough, headache or sore throat within the past 7 days presented to EDs. Patient demographics, past medical history, history of animal or human exposure, travel, occupations, and clinical symptoms were collected. Feature selection methods including recursive feature elimination, random forest and recursive partitioning were utilized to select feature. Different machine-learning algorithms including artificial neural network, recursive partitioning algorithm, support vector machine, random forest, Extreme Gradient Boosting (XGBoost) and their variants were trained in 75% and tested in 25% of the dataset. The area under the receiver operating characteristic curve (AUC) was utilized to select the best model.
Results: Among total of 1351 patients recruited into this study during 3 influenza seasons, 605 were tested positive for influenza infection. They tended to older (43.9 versus 41.7 year), had higher body temperature (39.4 versus 38.8 C) and were more likely to have history of chronic lung disease. History of influenza vaccination, exposure to human, corticosteroid, antibiotics prescription, and symptom of cough, rhinorrhea, sore throat, wheezing were selected most frequently by different feature selection algorithm among those eligible features extracted from this database. Between different machine-learning algorithms, Extreme Gradient Boosting (XGBoost) outperformed the others (AUC: 0.87 in training set, 0.79 in testing set), and random forest was the least likely to over-fit the data (AUC: 0.75 in training set, 0.74 in testing set).
Conclusions: Machine-learning algorithm that obtained from this dataset could be utilized to increase the pre-test probability before approaching the patients in the EDs.
EMF Older Adult Emergency Department Patients With Dyspnea: Epidemiology and Improved Diagnostic Strategies
Buck KH, Southerland LT, Schwaderer AL, Exline M, Hebert C, Lampert B, Stephens J, Caterino JM/Ohio State University, Columbus, OH; Ohio State Univeristy, Columbus, OH; Indiana University, Indianapolis, IN Study Objectives: To prospectively describe the diagnoses and treatment of older emergency department (ED) patients presenting with dyspnea and to determine the patient characteristics which predict each of pneumonia, chronic obstructive pulmonary disease (COPD) and heart failure (HF).
Methods: This is a prospective, observational cohort study of older adult (aged 65 years of age) who present with a chief complaint consistent with dyspnea or 2 respiratory rates greater than 20 within 4 hours of presentation. Exclusion criteria included: inability to obtain consent, active cancer, organ transplant on immunosuppression, trauma activation, incarceration or suicidal. Patients who were altered or had cognitive impairment were included. Sample size of 89 was based on a previous studies. Patients were enrolled at 2 EDs, 1 academic and 1 community, from 7am to 11pm, 7 days a week. Blood samples were collected for measurement of current (brain naturitic peptide, troponin and procalcitonin) and novel antimicrobial peptides that may help diagnose infectious causes of dyspnea (human beta defensin 1 and 2 (HBD-1, -2), human neutrophil peptides 1-3 (HNP1-3) and cathelididin (LL-37)).
The diagnosis and treatment of dyspneic older adult ED patients will be described with proportion and 95% confidence intervals. ED diagnosis agreement with expert "gold standard" panel review will be compared to an a priori standard of 50% using a 1-sided Chi-square test. Finally, unadjusted univariate associations between each of the 3 diagnoses individually and patient demographics, medical history, diagnostic study results and presentation using univariate logistic regression.
Results: Enrollment is progressing with 335 patients screened, 122 eligible for enrollment and 71 enrolled as of May. Average age was similar across screened (74.1 years), eligible (74.4) and enrolled patients (72.6). The majority of patients were eligible by chief complaint only (88%).
Our goal is to complete enrollment by July 1, 2018 with completion of chart review for gold standard diagnosis by experts and blood sample analysis by September 
